Editorial left ventricular dysfunction in sickle cell disease: the value of an electrocardiographic marker of increased risk of arrhythmia
Sickle cell disease is one of the most prevalent genetic diseases worldwide; affecting 1/400 individuals of African descent as well as people of Arab, Indian and Hispanic descents. [1] [2] [3] Abnormalities of cardiovascular function have increasingly been documented in sickle cell disease patients. Reports from several clinical studies in recent times have drawn attention to some 'emerging' cardiac pathologies in sickle cell disease and their potentially negative impact on cardiovascular function in these patients. Among these include myocardial infarction without coronary artery disease, pulmonary hypertension and cor pulmonale. [4] [5] [6] [7] Moreover, sudden unexpected death has become increasingly recognised as an important clinical feature of both the homozygous and heterozygous sickling syndromes; although the exact nature and its cause has remained unexplained. [8] [9] [10] The emergence of cardiac complications in sickle cell disease patients could be attributed to the increasing life expectancy observed in these patients. Recent data indicates that 86 to 90% of patients survive to beyond 20 years of age. 11 With the continued development of improved management and supportive care for patients with sickle cell anaemia and the resultant increase in life span, the spectrum of cardiac dysfunction is likely to enlarge in the future.
The mechanism underlying cardiac dysfunction in sickle cell anaemia has been extensively studied and multiple mechanisms have been proposed. In addition to the impaired microvascular circulation from intravascular plugs of sickled erythrocytes, other contributory factors include: extensive fibromuscular dysplastic narrowing of small cardiac arteries, non-inflammatory focal degeneration and apoptosis, platelet abnormalities or similar stimuli for endothelial and smooth muscle proliferation. [12] [13] [14] The hyperkinetic circulation as a result of chronic anaemia contributes to eccentric ventricular hypertrophy and cardiomegaly, and the severity of cardiac chamber dilatation progresses with increasing anaemia. 5, 15 Despite myocardial remodelling/ hypertrophy, the patients have increased myocardial wall stress as well as impaired ventricular relaxation. 16 Data from clinical studies evaluating left ventricular systolic function using load-independent measures of myocardial contractility have revealed significant systolic dysfunction in sickle cell anaemia patients.
17, 18 The development of left ventricular systolic and/or diastolic dysfunction in sickle cell anaemia is associated with increased morbidity and mortality. 19 There is a large body of evidence showing that diastolic dysfunction in sickle cell disease contributes to pulmonary hypertension and represents an independent predictor of mortality in these patients. 19 It has been recognised that ischaemic phenomena associated with sickle cell anaemia could elicit morphological and functional abnormalities in the cardiac conducting system, resulting in paroxysmal arrhythmia and could further worsen the ventricular dysfunction. 5 Such electrical instability induced by myocardial ischaemia has been postulated to be the cause of sudden cardiac death in patients with sickle cell disease. 5, 10 In the presence of left ventricular diastolic dysfunction, atrial fibrillation and indeed any form of arrhythmia causes significant cardiac decompensation. Atrial fibrillation in sickle cell disease is believed to be due to increase in atrial size with accompanying advanced atrial remodelling and profound global electrophysiological changes in refractoriness. Additional factors affecting atrial refractoriness include autonomic impairment, scars, and changes in the cellular membrane function. 20 Several non-invasive electrocardiographic indicators have been investigated to predict the occurrence of arrhythmia in left ventricular diastolic dysfunction. On a 12-lead surface electrocardiogram, P-wave dispersion, because of its relationship to the non-homogenous and interrupted conduction of sinus impulses both intra-and interatrially, is recognised as a non-invasive marker of risk of atrial fibrillation. 21 In the light of this, one pertinent question needs to be addressed: what is the clinical utility of P-wave dispersion in sickle cell anaemia? A step towards unravelling this puzzle would involve the examination of the relationship between P-wave dispersion and measures of left ventricular function in sickle cell anaemia patients, and the comparison of the indices with those of appropriately matched controls. In this connection, the article in this issue, 'P-wave dispersion: relationship to left ventricular function in sickle cell anaemia' is of relevance. The authors showed that P-wave duration and P-wave dispersion were significantly increased in sickle cell anaemia and that P-wave dispersion had a negative correlation with indices of left ventricular diastolic function. This novel study provides an interesting insight into the potential value of this simple electrocardiographic tool in the evaluation of ventricular function in sickle cell anaemia. This is especially useful in resource-limited areas of developing countries where access to modern investigative modalities is lacking. Major challenges in the use of this tool are the difficulty in standardisation of methods and the lack of acceptable normal limits of P-wave dispersion in the general population.
It is expected that this pilot study will stimulate further research efforts to determine the diagnostic/normal cut-off values, and specificity and sensitivity, as well as the long-term prognostic significance of increased P-wave dispersion in sickle cell disease. 16 
From the Editor's desk
The Cardiocascular Journal of Africa (CVJA) is making great strides but faces considerable challenges. It is now well accredited in all of the major databases in the world and is widely read. The increase in readership over the past year was 33% and 3 000 articles are downloaded monthly via Pubmed LinkOut. This reflects usage of only four years of the CVJA, which has a dataset of 400 full-text articles in Pubmed. However, we are facing a bottleneck due to insufficient appropriate reviewers for the submitted articles, and this is causing a delay in publishing these articles. It appears that South African reviewers take greater pride in reviewing articles for foreign journals. The CVJA is as well rated as any foreign journal. We are now as a matter of policy also registering authors as reviewers.
Please note that because of the backlog in printed publications we have provided authors with the opportunity to publish ahead of print. This implies that your article will appear in an electronic version such as PubMed and elsewhere. There will, however, be an additional charge of R1 000 for African authors and R3 000 for overseas authors.
We now have CrossCheck available to check for any suspected plagiarism in articles.
Ek wil graag outeurs nooi om ook wetenskaplike werk voor te lê vir publikasie in CVJA in Afrikaans of ander inheemse Afrika tale. Dit sal gelyke aandag geniet as die engelse artikels met dieselfde soort erkenning en verspreiding. Die tydskrif wil baie graag jonger navorsers op die gebied van hartsiektes aanmoedig om navorsingswerk op te skryf. Ons oorweeg tans 'n toekenning vir 'n artikel wat in Afrikaans of 'n inheemse taal geskryf is en toepaslik is vir Afrika siektes en omstandighede.
Indien daar geen eweknie beoordeelaars (peer reviewers) beskikbaar is vir 'n bepaalde artikel, word die manuskrip terug gestuur aan die outeur.
If no reviewers are available for reviewing the article, it will unfortunately have to be sent back to the author.
but it is important to highlight the multi-tribal orientation of the hospital as Cameroon is a country where the way someone is treated could be determined by his/her tribal origin, depending if that tribe is well represented or not in society.
We also found that congenital heart diseases were predominant in the Banso and Bamileke people. However, this could be due to the fact that the majority of patients came from these regions, which are closest to the hospital. Bamileke are known to marry close relatives and therefore we could hypothesise that genetic background could be linked to the predominance of congenital heart diseases found in this tribe. However, unless scientifically proven, this must remain an assumption.
Since there are only a few cardiac centres in the country, and more importantly because patients cannot afford the cost of treatment, pre-and post-surgical follow up is very challenging. There is a need to establish programmes to better inform patients about their disease and the importance of proper follow up. More than 60% of children have a very poor academic background and almost the same percentage of rural parents do not have a secondary school education.
Long-term post-surgical death rate is estimated at 0.7% and the main cause of death is thought to be malignant arrhythmias occurring after correction of the congenital heart disease. In developed countries, particularly Europe and America, diagnosis and treatment of cardiac pathologies are readily affordable by most citizens through coverage by insurance plans. In the majority of developing nations, especially countries on the African continent, this is not yet the case.
Thanks to the positive partnership between St Elizabeth Catholic General Hospital, Policlinico San Donato in Milan, Tertiary Sisters of St Francis, Associazione Bambini Cardiopatici nel Mondo and Cuore Fratello, some hope is offered to patients and their families. The initiative of St Elizabeth Catholic General Hospital in supporting early detection, diagnosis, treatment and patient follow up is encouraging; however, public health involvement and better funding are required to cover the expenses so that all patients are afforded the opportunity to receive proper treatment in a timely manner.
Conclusion
The data showed that a wide range of congenital heart diseases were represented in the cardiac centre of St Elizabeth Catholic General Hospital, Shisong, situated in a sub-Saharan rural area of Africa, and that isolated ventricular septal defect was the most prevalent pathology. However, despite successful cardiac surgery and treatment, patient follow up remained a significant challenge.
